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Supplementary Figure 1. A typical initial configuration with equal number of cations and anions 






Supplementary Figure 2. Computed transverse density profiles (TDPs) of ions and water 
molecules confined to the nanoslit. To compare with water more clearly, the values for ions are 





Supplementary Figure 3. Computed ion-ion RDFs for monolayer ion nanostructures in the 



















Supplementary Figure 4. Effect of different periodic boundary conditions on the computed 
diffusion coefficients of ions, waters, and final structure of assemblies, respectively. The 
lateral mean-square displacements (MSDs) of ions and water molecules obtained from 
three different MD simulations for Na+-CL- and Li+-CL- systems were shown in (A-C) 
and (G-I), respectively. The diffusion coefficients calculated based on the slope of MSD 
curves show system-size dependence. Final aggregates (for clarity, only one large cluster 
from final aggregates was present for each MD simulation) formed by same ions shared a 
similar conformation, indicating the conformation of Na+-CL- (D-F) and Li+-CL- (J-L) 
was independent of the simulation box size. The small-sized system of MD1 included 380 
water molecules, 10 anions (Cl-), and 10 cations (Na+ or Li+); the mid-sized system of 
MD2 included 1520 water molecules, 40 anions (Cl-), and 40 cations (Na+ or Li+); while 
the largest system of MD3 included 9500 water molecules, 250 anions (Cl-), and 250 








Supplementary Figure 5. Time dependent number of cations with different Cl- coordination 






Supplementary Figure 6. (A) Time dependent distributions of cluster size of monolayer NaCl 
nanocrystal over the course of the simulations (the system had 250 ion pairs and 9500 water 
molecules confined between two smooth walls). (B) A snapshot of the monolayer NaCl 





Supplementary Figure 7. (A) Time dependent distributions of cluster size of LiCl non-crystalline 
nanostructures over the course of the MD simulations (the system had 250 ion pairs and 9500 
water molecules confined between two smooth walls). (B) A snapshot of LiCl nanostructures with 
104 ions at 800 ns. 
 
 
Supplementary Figure 8. Nine snapshots of monolayer NaCl nanocrystals in monolayer water, 
obtained by using Charmm27, Amber03 and OPLSAA force fields for ions and SPC/E, TIP3P and 




Supplementary Figure 9. Nine snapshots of LiCl monolayer nanostructures in monolayer water, 
obtained by using Charmm27, Amber03 and OPLSAA force fields for ions and SPC/E, TIP3P and 
TIP4P water model, respectively, in nine independent MD simulations.  
 
 
Supplementary Figure 10. Snapshots of (A) NaCl monolayer nanocrystal and (B) LiCl 
monolayer nanostructure confined between two atomistic graphene sheets with a relative rotation 




Supplementary Table 1. Lennard-Jones parameters for ions based on the Charmm27, Amber03 
and OPLSAA force fields, respectively.  
 Li+ Na+ Cl- 
σ (nm) ε (kJ/mol) σ (nm) ε (kJ/mol) σ (nm) ε (kJ/mol) 
Charmm27 0.231188 0.00975 0.24299 0.1962296 0.404468 0.6276 
Amber03 0.20259 0.076567 0.33284 0.0115897 0.440104 0.4184 
OPLSAA 0.212645 0.0764793 0.333045 0.011598 0.441724 0.492833 
 
